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SECTION I 
GENERAL INFORMATION 



1-1. INTRODUCTION. 

1-2. This manual provides general information, installa- 
tion instructions, programming instructions, theory of oper- 
ation, maintenance information, and replaceable parts 
information for the Hewlett-Packard (HP) 12597A 8-Bit 
Duplex Register Interface Kit (see figure 1-1). 




Figure 1-1. HP 12597A 8-Bit Duplex Register 
Interface Kit 



1-3. DESCRIPTION. 

1-4. GENERAL. 

1-5. The 8-bit duplex register interface kit provides a 
general-purpose interface between HP 2100-Series com- 
puters and an external I/O device for 8-bit input, output, 
or combined input/output operations. 

1-6. IDENTIFICATION. 

1-7. This operating and service manual is identified on 
the title page by interface kit designation and nomen- 
clature, card assembly part number and revision code, 
manual part number, and publication date. Refer to the 
information presented in the following paragraphs and en- 
sure that this manual applies to the equipment being 
serviced. 

1-8. Hewlett-Packard uses five digits and a letter 
(00000A) for standard interface kit designations. If the 
designation of your kit does not agree with that on the title 
page of this manual, there are differences between your kit 
and the kit described in this manual. The appropriate 
manual or manual supplement is available at the nearest HP 
Sales and Service Office listed at the back of this manual. 



1-9. Printed-circuit cards used as plug-in card assem- 
blies or fixed wired assemblies are identified by a letter, a 
revision code, and a division code stamped on the card (e.g. 
A-832-6). The letter identifies the version of the etched 
trace pattern on the unloaded card. The revision code 
(three middle digits) refers to the electrical characteristics 
of the loaded card. The division code (last digit) identifies 
the Hewlett-Packard division which manufactured the card. 
If the revision code on the printed-circuit card does not 
agree with the revision code shown on the title page of this 
manual, there are differences between your card and the 
card described in this manual. These differences are 
described in manual supplements available at the nearest HP 
Sales and Service Office. 

1-10. INTERFACE KIT CONTENTS. 

1-11. The 8-bit duplex register interface kit consists of 
the following: 

a. 8-bit duplex register card (part no. 12597-6001). 

b. Connector kit, 48-pin (part no. 5060-8339). 

c. Test connector, 24-pin (part no. 1251-0332). 

d. Operating and service manual (part no. 12597- 
9002). 

1-12. ADDITIONAL ITEMS REQUIRED. 

1-13. Because the 8-bit duplex register can be used with 
a variety of I/O devices, the user must supply the intercon- 
necting cable assembly for use between the interface card 
and the I/O device. For minimum signal loss, a cable of the 
twisted-pair type is recommended. To fit the connector 
hood supplied with the 48-pin connector kit, the outside 
diameter of the cable must not exceed 0.4 inch. A stock HP 
cable with 24 twisted-pairs (part number 8120-0957) meets 
these requirements and is available through any Hewlett- 
Packard Sales and Service Office. 

1-14. It is recommended that the interconnecting cable 
be kept as short as possible. The primary considerations 
when determining allowable cable length are the signal 
amplitudes required at the interface card and the I/O 
device. Table 1-1 lists required input levels and available 
output levels at the 48-pin edge of the 8-bit duplex register 
interface card. Use this information along with the charac- 
teristics of the I/O device to determine cable length 
restrictions. 



1-15. SPECIFICATIONS. 

1-16. Table 1-1 lists the specifications for the 8-bit 
duplex register interface kit. 
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Table 1-1. 8-Bit Duplex Register Interface Kit Specifications 



CHARACTERISTICS 


SPECI FICATIONS 


Output Levels: 
"1 " state 
"0" state 


0 to +0.5V, 12 mA sink maximum 
+12V, 1 0K source 


Input Levels: 
"1 " state 
"0" state 


0to+0.5V, 12 mAsink maximum 
+8V 


Computer Power Supply 
Current Requirements: 

+12V 

-12V 

-2V 

+4.5V 


0.05A 
0.02A 
0.05A 
0.75A 


Interface Card 
Dimensions: 

Width 

Height 


7- 3/4 inches (196,8 mm) 

8- 11/16 inches (220,7 mm) 


Interface Kit Weights: 
Net Weight 
Shipping Weight 


18oz (675 gm) 
41b (1,8 kg) 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section provides information for unpacking 
and inspection, reshipment, preparation for installation, 
and installation of the 8-bit duplex register interface kit. 

2-3. UNPACKING AND INSPECTION. 

2-4. If the shipping carton is damaged upon receipt, 
request that the carrier's agent be present when the inter- 
face kit is unpacked. Inspect the contents of the kit for 
damage (cracks, broken components, etc.). If the card is 
damaged and fails to meet specifications, notify the carrier 
and the nearest HP Sales and Service Office immediately. 
(Sales and Service Offices are listed at the back of this 
manual.) Retain the shipping container and packing 
material for the carrier's inspection. The HP Sales and 
Service Office will arrange for repair or replacement of the 
damaged card without waiting for claims against the carrier 
to be settled. 

2-5. RESHIPMENT. 

2-6. If an item of the kit is to be shipped to Hewlett- 
Packard for service or repair, attach a tag to the item 
identifying the owner and indicating the service or repair to 
be accomplished. Include the model number of the kit. 

2-7. Pack the item in the original factory packing 
material if available. If the original material is not available, 
standard factory packing material can be obtained from the 
nearest HP Sales and Service Office. 

2-8. If standard packing material is not used, wrap the 
item in Air Cap TH-240 cushioning (manufactured by 
Sealed Air Corporation, Hawthorn, N.J.) or equivalent and 
place in a corrugated carton (200 pound test material). Seal 
the shipping carton securely and mark it "FRAGILE" to 
ensure careful handling. 

Note 

In any correspondence, identify the kit 
by number. Refer any questions to the 
nearest Hewlett-Packard Sales and Service 
Office. 



2-9. PREPARATION FOR INSTALLATION. 

2-10. CURRENT REQUIREMENTS. 

2-11. The interface card in this kit obtains its operating 
currents from the computer power supply. Before installing 



the interface card, determine the current requirements of 
this card in combination with all other interface or 
accessory kits already installed in the computer. Volume 
Three of the computer system documentation defines the 
currents available from the computer power supply and 
describes the procedure for calculating the total current 
requirements. If the total current requirements exceed the 
limitations of the computer power supply, a Hewlett- 
Packard power supply extender or input-output extender 
must be used. See table 1-1 for the current requirements of 
the 8-bit duplex register interface card. 

2-12. INTERFACE CARD JUMPERS. 

2-13. Table 2-1 lists the printed-circuit card jumpers on 
the 8-bit duplex register card and the functions of the 
jumpers that are relocatable. Using figure 5-2 for the 
physical locations of the jumpers, position the jumpers for 
the desired functions. 



Table 2-1. Interface Card Jumpers 


JUMPER 


POSITION 


FUNCTION 


W1 


A 


Command FF clears on negative-going 
edge of Device Flag signal. 


B 


Command FF clears on positive-going 
edge of Device Flag signal. 


W2 


A 


Flag Buffer FF sets on negative-going 
edge of Device Flag signal. 


B 


Flag Buffer FF sets on positive-going 
edge of Device Flag signal. 


W3 


Connected 


Device Command signal will be 
ground-true (W8 must be discon- 
nected). 


W8 


Connected 


Device Command signal will be 
positive-true (W3 must be discon- 
nected). 


W4 


Connected 


Input storage register will be loaded 
by the Device Flag signal. 


W9 


Connected 


Input storage register will be loaded 
by an STF signal. 


CAUTION 

Jumpers W5, W6, and W7 must be in position as shown in 
figure 5-2. Changing the positions of these jumpers will 
result in damage to components on the interface card. 



2-1 



Section II 



12597A 



2-14. CABLE ASSEMBLY FABRICATION. 

2-15. Because the 8-bit duplex register interface kit can 
be used with a variety of I/O devices, the user must fabri- 
cate the interconnecting cable assembly used between the 
I/O device and the interface card. Details pertaining to 
cable selection are given in paragraphs 1-13 and 1-14 in 
section I of this manual. The 48-pin connector kit included 
with the 8-bit duplex register interface kit provides the 
cable connector required at the interface card. The user 
must supply the cable connector required at the I/O device. 

2-16. Table 5-2 lists the interface cable signals and pin 
connections. Using table 5-2 and the information shown in 
figures 2-1 and 2-2, fabricate the interconnecting cable 
assembly as follows: 

a. Strip the outer jacket of the cable back 5 inches. 

Note 

Five inches is the maximum wire length 
past the outer jacket for the connection 
to pin 1. As connections are made to 
higher numerical value pins (ie, closer to 
where the outer jacket of the cable ends), 
make the wires appropriately shorter. 

b. Prepare a bus wire from 22-gauge, bare, copper wire 
and solder it to pins BB and 24 of the connector as shown 
in figure 2-1. 



•3-1/2 in.- 



. , N X*' BB AND 24 

* nnnnnn nnn 



BUS 
WIRE 



■111 



I I 



48-PIN 
CONNECTOR 



Figure 2-1. Bus Wire Details 

c. Divide the 24 twisted-pairs into groups of six pairs 
each. 

d. Starting at the end of the 48-pin connector nearest 
pins BB and 24, connect the first six pairs as follows: 

(1) Solder the six signal wires to their respective 
pins on the connector and insulate each pin 
with tubing as shown in figure 2-2. 




8 3 9 




ITEM 


DESCRIPTION 


PART NO. 


1 


CONNECTOR HOOD 


5040-6071 


2 


SELF-TAPPING SCREW (A) 


0624-0098 


3 


MOUNTING BLOCK 


5040-6072 


4 


SELF-TAPPING SCREW (Bl 


0624-0098 


5 


PAN-HEAD SCREW 






(4-40 x .562") 




6 


HEX NUT 






(4-40 x. 187") 




7 


CONNECTOR, 48 PIN 


1251-0336 


8 


CABLE CLAMP 


5040-6003 OR 






5040-6004 


9 


SET SCREW 


3030 0143 


-10 


CABLE, 24 TWISTED PAIR 


8120-0951 OR 






EQUIVALENT 



•NOT SUPPLIED WITH THE 8-BIT DUPLEX REGISTER KIT. 



Figure 2-2. Cable Fabrication Diagram and 
Parts List 
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(2) Solder the six ground wires to the bus wire and 
insulate with shrink tubing as shown in figure 
2-2. 



e. Repeat steps (1) and (2) with the remaining groups 
of wires until all wires are soldered to the connector and 
insulated. 

f. Trim off any excess bus wire. 

g. Fasten the connector to the mounting block (3) 
with self-tapping screw A (2). 

h. Mount the connector and mounting block to the 
hood (1) with self-tapping screw B (4), pan head screw (5), 
and hex nut (6). Do not tighten the pan head screw. 



Note 

Two cable clamps (8) are supplied with 
the connector kit. Use the clamp that 
holds the cable securely and discard the 
other one. 



i. Set the cable clamp (8) between the mounting 
block and cable. Then tighten the set screw (9). 

j. Tighten the pan-head screw. 

2-17. After positioning the interface card jumpers and 
fabricating the interconnecting cable, install the 8-bit 
duplex register interface card as follows: 

a. Turn off power to the computer and the I/O device. 

b. Insert the interface card in the computer I/O slot 
corresponding to the desired select code. 

c. Connect the 24-pin test connector to the 48-pin 
edge of the interface card, turn on power to the computer, 
and perform the diagnostic program procedure (part num- 
ber 12554-90032) located in the Manual of Diagnostics to 
verify proper operation of the 8-bit duplex register. 

d. Turn off power to the computer and replace the 
24-pin test connector with the 48-pin connector on the 
interconnecting cable. Connect the other end of the inter- 
connecting cable to the I/O device. The 8-bit duplex 
register interface card is now ready for operation. 
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SECTION III 
PROGRAMMING 



3-1. INTRODUCTION. 

3-2. This section provides programming information 
for the 8-bit duplex register interface card. 



3-3. GENERAL INFORMATION. 

3-4. The 8-bit duplex register interface card is a con- 
troller circuit coordinating the operation of an I/O device 
with that of an HP computer. It provides both input and 
output buffer storage for up to 8 bits of control infor- 
mation, command information, or data. It has control logic 
to provide start and/or stop commands to the I/O device 
and flag logic to signal the computer when the I/O device is 
ready to perform its function. The following paragraphs 
provide information on the programming techniques 
required to use the command, flag, and information trans- 
fer functions of the 8-bit duplex register interface card. 



3-5. I/O ADDRESSING. 

3-6. Through the use of the I/O extender options, some 
HP computers are capable of operating up to 56 I/O 
devices. To provide orderly input and output operations, 
each device and its associated interface card is assigned a 2- 



digit octal address called a select code. All program instruc- 
tions calling for action by the 8-bit duplex register interface 
card must include the select code of the interface card. 



3-7. SAMPLE PROGRAMS. 

3-8. Tables 3-1 and 3-2 are sample programs to show 
typical operation of the 8-bit duplex register interface card. 
To satisfy the I/O addressing requirement (paragraph 3-6) 
the 8-bit duplex register interface card has been arbitrarily 
assigned the select code of 15 octal. 

3-9. Table 3-1 provides sample programs for input and 
output operations. Since the 8-bit duplex register is a gen- 
eral purpose interface, the sample programs are designed 
only to exercise the interface card functions and do not 
apply to any specific I/O device. The nature of the I/O 
device in the user's system will determine the characteristics 
of an operational program. 

3-10. Table 3-2 is a sample program demonstrating the 
combined input/output capabilities of the 8-bit duplex 
register interface card. The use of a control word (to the 
device) and a status word (from the device) is intended to 
show the application possibilities of the 8-bit duplex reg- 
ister. Data can be substituted in place of the control or 
status words without changing the programming techniques. 
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Table 3-1. Sample Input and Output Programs 



0001 






ASMB»A*B»L*T 


000?* 








0003 


00100 




ORG 100B 


0004 


00100 


000000 


START NOP 


0005* 








0006* 


THE 


FOLLOWING ROUTINES ARE SAMPLES TO SHOW THE OPERATION OF THE 


0007* 


8-BIT DUPLEX 


REGISTER GENERAL PURPOSE INTERFACE. THE INTERFACE 


0008* 


HAS 


BEEN ARBITRARILY ASSIGNED A SELECT CODE OF 15 OCTAL. 


0009* 








00 10* 




INPUT ROUTINE THIS ROUTINE WILL START THE DEVICE* WAIT 


001 1* 






FOR THE DEVICE TO SUPPLY ONE 8-BIT WORD* 


0012* 






AND PUT THAT WORD INTO THE COMPUTER'S 


0013* 






A-REGISTER. 


0014* 








0015 


00101 


000000 


INPT NOP ENTRY POINT. 


0016 


00102 


103715 


STC 15B.C START DEVICE AND ENABLE FLAG LOGIC. 


0017 


00103 


102315 


SFS 15B HAS DEVICE SUPPLIED A WORD? 


0018 


00104 


024103 


JMP »-l NO. WAIT. 


0019 


00105 


102515 


L I A 15B YES. PUT WORD IN A-REGISTER. 


0020 


00106 


124101 


JMP INPT. I EXIT. 


0021* 








0022* 








0023* 




OUTPUT 


ROUTINE THIS ROUTINE WILL WAIT FOR THE DEVICE TO 


0024* 






SIGNAL THAT IT IS NOT BUSY* TRANSFER AN 


0025* 






8-BIT WORD FROM THE A-REGISTER TO THE 


0026* 






DEVICE. AND START THE DEVICE. 


0027* 








0028 


00107 


000000 


OUTPT NOP ENTRY POINT. 


0029 


00110 


102315 


SFS 15B IS DEVICE READY? 


0030 


00111 


024110 


JMP «-l NO. WAIT. 


0031 


00112 


102615 


OTA 15B YES. PUT WORD IN OUTPUT REGISTER. 


0032 


00113 


103715 


STC 15B*C START DEVICE AND ENABLE FLAG LOGIC. 


0033 


00114 


124107 


JMP OUTPT. I EXIT. 


0034* 








0035* 








0036 






END START 


»* NO ERRORS* 
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Table 3-2. Sample Combined Input/Output Programs 



0001 




ASMB* A»B*L*T 




0002* 








0003 


00100 


ORG 1008 




0004 


00100 


000000 START NOP 




0005* 








0006* 


THE 


FOLLOWING ROUTINE IS A SAMPLE TO SHOW COMBINED INPUT/OUTPUT 


0007» 


CAPABILITIES OF THE 8-BIT DUPLEX REGISTER INTERFACE. THE 


0008* 


INTERFACE HAS BEEN ARBITRARILY ASSIGNED A SELECT CODE OF 15 OCTAL. 


0009* 








0010* 




THIS ROUTINE WILL TRANSFER AN 8-BIT CONTROL WORD FROM THE 


0011* 




A-REGISTER TO THE DEVICE* START THE DEVICE* AND TRANSFER AN 


0012* 




8-BIT STATUS WORD FROM 


THE DEVICE TO THE B-REGISTER WHEN 


0013* 




THE DEVICE OPERATION IS 


COMPLETE. 


0014* 








0015* 








0016 


00101 


000000 I/O NOP 


ENTRY POINT. 


0017 


00102 


102615 OTA 15B 


PUT CONTROL WORD IN OUTPUT REGISTER. 


0018 


00103 


103715 STC 15B»C 


START DEVICE AND ENABLE FLAG LOGIC. 


0019 


00104 


102315 SFS 158 


IS DEVICE OPERATION COMPLETE? 


0020 


00105 


024104 JMP *-l 


NO. WAIT. 


0021 


00106 


106515 LIB 15B 


YES. PUT STATUS WORD IN B-REGISTER. 


0022 


00107 


124101 JMP 1/0*1 


EXIT. 


0023* 








0024* 








0025 




END START 




** NO ERRORS* 
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SECTION IV 
THEORY OF OPERATION 



4-1. INTRODUCTION. 

4-2. This section provides functional and detailed 
theory of operation for the 12597-6001 8-Bit Duplex Reg- 
ister Interface Card. 



4-3. FUNCTIONAL THEORY OF OPERATION. 

4-4. Figure 4-1 is a flow chart showing the functional 
operation of the 8-bit duplex register interface card. The 
programmed instructions shown on the flow chart are 
basically the same as those used in the combined input/ 
output sample program (table 3-2) in section III of this 
manual. The flow chart in figure 4-1 depicts a typical 
input/output operation using the 8-bit duplex register inter- 
face card. The sequence of events is as follows: 

a. Data or control information is transferred from the 
computer A-register to the interface card output storage 
register. 

b. The I/O device is commanded to accept the data or 
control information and perform its function. 

c. The computer waits for the I/O device to complete 
its operation. 

d. The I/O device transfers a status word to the inter- 
face card input storage register and signals that its operation 
is complete. 

e. The status word is transferred from the interface 
card input storage register to the computer B-register. 

4-5. The first programmed instruction (OTA) transfers 
the contents of the computer A-register to the output 
storage register on the interface card. The information 
transferred can have up to eight significant bits of control 
information or data. 

4-6. The next instruction (STC,C) sets the Control and 
Command FFs and clears the Flag and Flag Buffer FFs. The 
Command FF, when set, provides a true Device Command 
signal which commands the I/O device to accept the data or 
control word that is in the output storage register. 

4-7. At this point the I/O device is operating. When it 
completes it operation, the I/O device supplies a Device 
Flag signal to the interface card. As shown in figure 4-1, the 
Device Flag signal sets the Flag Buffer FF, clears the Com- 
mand FF, and latches the status word from the I/O device 
into the input storage register. At time T2, after the Flag 
Buffer FF is set, an ENF signal sets the Flag FF. The Flag 
FF, when set, signals the interface card circuitry that the 
I/O device has completed its operation. 



4-8. While the I/O device is functioning, the computer 
is executing a wait-for-flag loop as shown in figure 4-1. An 
SFS instruction tests the state of the Flag FF. If the Flag 
FF is in the clear state (I/O device still functioning), the 
computer executes a JMP *-l instruction and again 
executes the SFS instruction. When the Flag FF is set, the 
interface card generates an SKF signal which causes the 
computer to skip the JMP *-l instruction and proceed with 
the program. 

4-9. The computer can also be signaled when the Flag 
FF is set via interrupt signals or a Service Request signal. 
These signals are discussed in detail in paragraphs 4-28 
through 4-33. 

4-10. The last instruction shown in figure 4-1 is an LIB 
instruction. This instruction transfers the status word from 
the input storage register to the computer B-register to 
complete the I/O operation. 

4-11. DETAILED THEORY OF OPERATION. 

4-12. GENERAL. 

4-13. Diagrams that support the detailed theory of oper- 
ation of the 8-bit duplex register interface card include the 
timing diagram (figure 4-4 for 2114, 2115 and 2116 com- 
puters or figure 4-5 for 2100 and 21MX computers) in this 
section, and the interface card logic diagram (figure 5-2) in 
section V of this manual. 

4-14. For an index of signals at the 86-pin edge of the 
interface card, see the applicable computer system docu- 
mentation. For an index of signals at the 48-pin edge of the 
interface card, see table 5-2 in section V of this manual. 

4-15. Logic levels between the computer and the inter- 
face card, and logic levels internal to the card are positive- 
true. The term "true" refers to a signal level of approx- 
imately +3.5 volts and "false" refers to a level of 
approximately ground. These signal levels vary somewhat 
depending on the integrated circuit package involved. 
Detailed signal level information for the various integrated 
circuit packages is provided in figure 5-1 in section V of this 
manual. 

4-16. Signal levels to and from the I/O device are 
ground-true and are detailed in table 1-1 in section I of this 
manual. 

4-17. POWER-ON LOGIC. 

4-18. When power is initially applied to the computer, 
or the computer PRESET switch is pressed, the computer 
supplies a POPIO and a CRS signal to the interface card. 
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Figure 4-1. 8-Bit Duplex Register Interface Card Functional Operation Flow Chart 
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The POPIO signal sets the Flag Buffer FF and the CRS 
signal clears the Control and Command FFs. The Control 
FF, in the clear state, disables the interrupt circuitry on the 
interface card. A cleared Command FF ensures that the I/O 
device will be receiving a false Device Command signal. At 
time T2 the computer generates an ENF signal which is 
gated with the set-side of the Flag Buffer FF to set the Flag 
FF. The ENF signal also clears the IRQ FF. 

4-19. The initial operating conditions of the 8-bit duplex 
register interface card after power-on are: Flag Buffer and 
Flag FFs set; Control, Command, and IRQ FFs clear. 



4-20. INPUT OPERATION. 

4-21. COMMAND LOGIC. 

4-22. The first programmed instruction in an input oper- 
ation is an STC,C (combined Set Control and Clear Flag) 
instruction with the select code of the 8-bit duplex register. 
As a result of this instruction, the interface card receives 
true IOG, SCM, SCL, STC, and CLF signals which set the 
Control and Command FFs and clear the Flag Buffer and 
Flag FFs. The set-side of the Control FF enables the inter- 
face card interrupt circuitry (described in paragraph 4-28). 
The set-side of the Command FF is level-shifted and sent to 
the I/O device as a Device Command signal which starts the 
operation on the I/O device. 

4-23. FLAG LOGIC. 

4-24. When the I/O device completes the operation 
started by the STC.C instruction (paragraph 4-22), it 
supplies a Device Flag signal. The Device Flag signal is con- 
verted to a 300-nanosecond pulse which clears the Com- 
mand FF, sets the Flag Buffer FF, and latches the infor- 
mation from the I/O device into the input storage register. 



4-25. The timing of the flag logic at this point is 
dependent on the timing of the I/O device and is not 
related to the computer timing. An ENF signal supplied by 
the computer every machine cycle at time T2 is gated with 
the set-side of the Flag Buffer FF to set the Flag FF. This 
action synchronizes the effect of the Device Flag signal by 
allowing the Flag FF to be set only at computer time T2. 

4-26. When the Flag FF is in the set state, the interface 
card flag logic responds by generating signals (SKF, FLG 
and IRQ, and SRQ) that indicate to the computer that the 
I/O device has completed its operation, and that infor- 
mation is waiting in the input storage register ready to be 
transferred to the computer. The following paragraphs 
describe how these signals are generated and how they 
affect the computer operation. 

4-27. SKIP-ON-FLAG SIGNAL. If the computer is pro- 
grammed to wait for the Flag FF to be set (SFS instruction 
followed by a JMP *-l instruction for example), the 
resulting SFS signal gated with a true signal from the set- 
side of the Flag FF generates an SKF signal. This causes the 
computer to skip the next instruction (in this case JMP *-l) 
and proceed with the program. Figure 4-2 illustrates the 
generation of an SKF signal by the interface card. Notice 
that an SKF signal can also be generated when the Flag FF 
is in the clear state by programming an SFC instruction. 
Either way, the state of the Flag FF is being tested and the 
computer must be programmed to respond accordingly. 

4-28. INTERRUPT SIGNALS. If the computer interrupt 
system has been enabled by a programmed STF 00 instruc- 
tion, the computer can be doing work in the program rather 
than waiting for the Flag FF to be set. Figure 4-3 illustrates 
the functions involved in an interrupt operation. To 
interrupt the program when the I/O device has completed 
its operation, the following conditions must be met: 



0 



START 




SKF SIGNAL 
TO COMPUTER 



COMPUTER SKIPS 
NEXT PROGRAM - 
MED INSTRUCTION 



{ END ) 



Figure 4-2. Skip-On-Flag Signal Generation Flow Chart 
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a. Control FF set (paragraph 4-22). 

b. Flag Buffer FF set (paragraph 4-24). 

c. Flag FF set (paragraph 4-25). 

d. IEN signal true (interrupt system enabled). 

e. PRH signal true (no higher priority interrupts). 

4-29. When all of these conditions are established, an 
SIR signal from the computer at time T5 sets the IRQ FF 
which generates true FLG and IRQ signals. These signals are 
used by the computer I/O control and addressing circuits to 
generate an interrupt request signal. 

4-30. At time T2, after an interrupt is initiated, an 
ENF signal clears the IRQ FF. An SIR signal again sets 
the IRQ FF at time T5 if the PRH signal is still true (a 
true PRH signal indicates no higher priority interrupts 
are in progress). The FLG and IRQ signals generated by 
the set IRQ FF this time are used by the computer I/O 
control and addressing circuits to encode the interrupt 
address. 



4-31. The next machine cycle is controlled by the 
instruction stored at the interrupt location in memory. 
During this machine cycle, an IAK signal clears the 
Flag Buffer FF and an ENF signal at time T2 clears the 
IRQ FF. The Flag FF remains set to inhibit lower priority 
interrupts by providing a false PRL signal. A CLF instruc- 
tion must be programmed to clear the Flag FF and enable 
lower priority interrupts just before leaving the interrupt 
subroutine. 

4-32. SERVICE REQUEST SIGNAL. If the computer is 
equipped with the Direct Memory Access (DMA) or Dual 
Channel Port Controller (DCPC) option, and the DMA/ 
DCPC circuits have been initialized, information can be 
transferred directly between the interface card and the 
computer memory in one machine cycle. When the Flag FF 
on the interface card is set, the interface card supplies a 
true SRQ signal which enables the DMA/DCPC circuits. 
The DMA/DCPC circuits then suspend the computer pro- 
gram for one machine cycle and supply the necessary sig- 
nals to transfer the 8 bits of information to or from the 
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Figure 4-3. Interrupt Operation Flow Chart 
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Figure 4-4. Overall Timing Diagram for 2114, 2115, and 2116 Computers 
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Figure 4-5. Overall Timing Diagram for 2100 and 21MX Computers 
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computer memory and, if more operations are required, re- 
start the I/O device. 

4-33. Refer to the applicable manual for detailed infor- 
mation on DMA/DCPC controlled I/O operations. 

4-34. INPUT REGISTER LOGIC. 

4-35. Paragraph 4-24 stated that the Device Flag signal 
latched the information supplied by the I/O device into the 
input storage register. By changing the configuration of 
jumpers W4 and W9 (see table 2-1), this action can also be 
accomplished by a programmed STF instruction addressed 
to the 8-bit duplex register interface card. The input storage 
register can also be latched by applying a ground to the 
Device Control input (pin 21 of the 48-pin connector). 

4-36. After the I/O device signals the computer that it 
has completed its operation, the information in the input 
storage register can be transferred to the computer A-or 
B-register. This is accomplished by an LI A, LIB, MIA, or 
MIB instruction addressed to the 8-bit duplex register inter- 
face card. As a result of any one of these instructions, the 
interface card receives true SCM, SCL, IOG, and IOI signals. 
The IOI signal strobes the contents of the input storage 
register onto the IOBI lines (bits 0 through 7) to the 
computer. This completes one input operation with the 
8-bit word supplied by the I/O device now stored in the 
computer A- or B-register. 

4-37. OUTPUT OPERATION. 

4-38. Output operations are essentially the same as input 
operations as far as the theory of operation of the 8-bit 
duplex register interface card is concerned. The primary 
differences are in the sequence of events and the use of the 
output storage register. 



4-39. FLAG LOGIC. 

4-40. Output operations require that the Flag FF be 
checked first to ensure that the I/O device is not busy from 
some previous operation. The Flag FF is checked in the 
same manner as described in paragraphs 4-26 through 4-33. 
If the I/O device is busy, the output operation must wait 
until the I/O device finishes and sets the Flag FF as 
described in paragraph 4-24 and 4-25. 



4-41. OUTPUT REGISTER LOGIC. 

4-42. After the computer has been signaled that the I/O 
device is not busy, the information to be transferred to the 
device can be loaded into the output storage register. An 
OTA or OTB instruction addressed to the 8-bit duplex 
register interface card supplies true IOG, SCM, SCL, and 
100 signals to the interface card and puts the contents of 
the A- or B-register on the IOBO lines (bits 0 through 7). 
The 100 signal latches the 8 bits of information on the 
IOBO lines into the output storage register. The I/O device 
need only be commanded to accept the information that is 
now in the output storage register. 



4-43. COMMAND LOGIC. 

4-44. An STC,C instruction starts the operation of the 
I/O device in the same manner as described in paragraph 
4-22. The computer is now free to continue with the main 
program while the I/O device completes the output opera- 
tion. When the I/O device finishes, it returns a Device Flag 
signal indicating that it is ready to accept another 8-bits of 
information from the output storage register. 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION. 

5-2. This section provides maintenance information for 
the 8-bit duplex register interface kit. Included are preven- 
tive maintenance instructions, troubleshooting instructions, 
and maintenance data consisting of integrated circuit pin 
connections and characteristics (figure 5-1), an interface 
card replaceable parts list (table 5-1), an interface cable 
signal index (table 5-2), and an interface card parts location 
and logic diagram (figure 5-2). 

5-3. PREVENTIVE MAINTENANCE. 

5-4. Preventive maintenance for the 8-bit duplex 
register interface kit should be performed along with the 
preventive maintenance routines for the computer system. 



Table 5-1. 8-Bit Duplex Register Interface Card Replaceable Parts List 



REFERENCE DESIGNATION 


HP 
PART NO. 


DESCRIPTION 


MFR 
CODE 


MFR PART NO. 


C1 thru C8.18 


0140-0198 


Capacitor, Fxd, Mica, 200 pF, 5% 


28480 


0140-0198 


C9 thru C16 


0140-0191 


Capacitor, Fxd, Mica, 56 pF, 5% 


28480 


0140-0191 


C17 


0140-0192 


Capacitor, Fxd, Mica, 68 pF, 5% 


28480 


0140-0192 


C19,22 


0160-0153 


Capacitor, Fxd, My, 1000 pF, 10%, 200 VDCW 


28480 


0160-0153 


C20.21 


0160-0154 


Capacitor, Fxd, My, 2200 pF, 10% 


28480 


0160-0154 


C23 thru C32 


0180-0197 


Capacitor, Fxd, Elect, 2.2 uF, 10%, 20 VDCW 


56289 


150D225X9020A2 


CR9 thru CR17 


1901-0040 


Diode, Si, 30 mA, 30 WV 


07263 


FDG1088 


MC 15,36 


1820-0068 


Integrated Circuit, TTL 


56289 


USN7410A 


MC1 6,26,47 


1820-0956 


Integrated Circuit, CTL 


07263 


SL3459 


MC1 7,25,27,37,46,57,86,94 


1820-0054 


Integrated Circuit, TTL 


56289 


USN7400A 


MC34,44,64,74 


1820-0301 


Integrated Circuit, TTL 


01295 


SN747SN 


MC35 


1820-0069 


Integrated Circuit, TTL 


56289 


USN7420A 


MC45,55,65,75 


1820-0974 


Integrated Circuit, CTL 


07263 


SL4817 


MC55.66 


1820-0071 


Integrated Circuit, TTL 


56289 


USN7440A 


Q1 thru Q18 


1854-0215 


Transistor, Si, NPN 


04713 


SPS361 1 


R1 thru R8.18 


0757-0417 


Resistor, Fxd, Flm, 562 ohms, 1%, 1/8W 


28480 


0757-0417 


R9 thru R17 


0757-0442 


Resistor, Fxd, Flm, 10k, 1%, 1/8W 


28480 


0757-0442 


R19,22,23 


0698-3445 


Resistor, Fxd, Flm, 348 ohms, 1%, 1/8W 


28480 


0698-3445 


R20,30,31 


0698-3440 


Resistor, Fxd, Flm, 196 ohms, 1%, 1/8W 


28480 


0698-3440 


R21 


0698-0082 


Resistor, Fxd, Flm, 464 ohms, 1%, 1/8W 


28480 


0698-0082 


R24,25,28,32 


0757-0280 


Resistor, Fxd, Flm, 1k, 1%, 1/8W 


28480 


0757-0280 


R26.27 


0757-0401 


Resistor, Fxd, Flm, 100 ohms, 1%, 1/8W 


28480 


0757-0401 


R29 


0757-1094 


Resistor, Fxd, Flm, 1.47k, 1%, 1/8W 


28480 


0757-1094 


R101, 103,105,107,109,11 1,113, 










115,117,118 


1810-0008 


Resistor Network !6 fxd flm resistor) 


28480 


1810-0008 


R1 19 thru R122 


1810-0020 


Resistor Network (7 fxd flm resistor) 


28480 


1810-0020 


W1 thru W7 


8159-0005 


Jumper Wire 


28480 


8159-0005 
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5-5. Preventive maintenance consists of running the 
diagnostic program procedure (part no. 12554-90032) 
located in the Manual of Diagnostics. Also, inspect the 
interface card, cable, and connector for burned or broken 
components, connections, and insulation. 

5-6. TROUBLESHOOTING. 

5-7. Troubleshooting the 8-bit duplex register interface 
card is accomplished by performing the diagnostic program 
procedure (part No. 12554-90032) located in the Manual of 
Diagnostics and analyzing error halts as they occur. Use the 
maintenance data in this section to further isolate faulty 
components. 
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NOTE: Required pulse widths: clock 30 ns min.; data 75 ns min. 



Figure 5-1. Integrated Circuit Pin Connections and Characteristics 
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Table 5-2. Interface Cable Signal Index 



TO I/O DEVICE 



PIN* 



A 
6 
C 
D 
E 
F 
H 
J 

AA 
BB 



SIGNAL 



Bit 0 
Bit 1 
Bit 2 
Bit 3 
Bit 4 
Bit 5 
Bit 6 
Bit 7 
Device Command 
Ground 



FROM I/O DEVICE 



PIN* 



1 

2 
3 
4 
5 
6 
7 
8 
21 
23 
24 



SIGNAL 



BitO 
Bit 1 
Bit 2 
Bit 3 
Bit 4 
Bit 5 
Bit 6 
Bit 7 
Status Enable 
Device Flag 
Ground 



* All pin designations are for the 48-pin cable connector at 
the computer-end of the cable. 
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8-BIT DUPLEX REGISTER INTERFACE CARD (12597-6001, REV 832) 



popio — 



HP 2100 HP 2114,2115, AND 2116 

COMPUTER COMPUTERS 

|T2|T3|T4|T5|T6| |T0|T1|T2|T3|T4|T5|T6|T7|T0| 

ik: in i-MJ ! L_ 




TO COMPUTER 



1 ALL LOGIC IS POSITIVE -TRUE. 



J1,SK < 1.5K <1,5K <1.5K ?1.5K < 1.5K < 1.5K 
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Figure 5-2. 8-Bit Duplex Register Interface Card Parts 
Location and Logic Diagram 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section provides information for ordering 
replacement parts for the 8-bit duplex register interface kit. 
Table 6-1 is a total quantity listing of all replaceable parts 
in the interface kit. 

6-3. An interface card replaceable parts list (table 5-1) 
and parts location diagram (figure 5-2) are provided in 
section V of this manual. 

6-4. Table 5-1 and 6-1 list the following information 
for each replaceable part: 

a. Reference designation of the part (table 5-1 only). 
(Refer to table 6-3 for an explanation of the abbreviations 
used in the REFERENCE DESIGNATION column.) 

b. Hewlett-Packard part number. 

c. Description of the part. (Refer to table 6-3 for an 
explanation of the abbreviations used in the DESCRIP- 
TION column.) 



d. A five digit code that corresponds to the manufact- 
urer of the part. (Refer to table 6-2 for a code list of 
manufacturers.) 

e. Manufacturer's part number. 

f. Total quantity (TQ) of each part used in the kit or 
assembly (table 6-1 only). 

6-5. ORDERING INFORMATION. 

6-6. To order replacement parts, address the order or 
inquiry to the nearest Hewlett-Packard Sales and Service 
Office. Refer to the list at the back of this manual for 
addresses. Specify the following information for each part 
ordered: 

a. Identification of the instrument, kit, or assembly 
containing the part (refer to paragraph 1-6). 

b. Hewlett-Packard part number for each part. 

c. Description of each part. 

d. Circuit reference designation for each part (if 
applicable). 
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Table 6-1. Numerical Listing of Replaceable Parts 



HP PART NO. 


DESCRIPTION 


MFR 
CODE 


MFR PART NO. 


TQ 


0140-0191 


Capacitor, Fxd, Mica, 56 pF, 5% 


28480 


0140-0191 


8 


0140-0192 


Capacitor, Fxd, Mica, 68 pF, 5% 


28480 


0140-0192 


1 


0140-0198 


Capacitor, Fxd, Mica, 200 pF, 5% 


28480 


0140-0198 


9 


0160-0153 


Capacitor, Fxd, My, 1000 pF, 10%, 200 VUOW 




U I DU-U I Oo 


o 

4. 


0160-0154 


Capacitor, Fxd, My, 2200 pF, 10% 


28480 


0160-0154 


2 


0180-0197 


Capacitor, Fxd, Elect, 2.2 uF, 1094, 20 VDCW 


56289 


150D225X9020A2 


10 


0698-0082 


Resistor, Fxd, Flm,464 ohms, 1%, 1/8W 


28480 


0698-0082 


1 


0698-3440 


Resistor, Fxd, Flm, 196 ohms, 1%, 1/8W 


28480 


0698-3440 


3 


0698-3445 


Resistor, Fxd, Flm, 348 ohms, 1%, 1/8W 


28480 




o 


0757-0280 


Resistor, Fxd, Flm, 1k, 1%, 1/8W 


28480 


0757-0280 


4 


0757-0401 


Resistor, Fxd, Flm, 100 ohms, 1/8W 


28480 


0757-0401 


2 


0757-0417 


Resistor, Fxd, Flm, 562 ohms, 1%, 1/8W 


28480 


0757-0417 


9 


0757-0442 


Resistor, Fxd, Flm, 10.0 ohms, 1%, 1/8W 


28480 


0757-0442 


9 


0757-1094 


Resistor, rxd, rim, 1.4/k, 1 /o, 1/oW 






1 


1251-0332 


Connector, PC 


13511 


143-024-080158) 


1 


1810-0008 


Resistor Network (6 fxd flm resistor) 


28480 


1810-0008 


10 


1810-0020 


Resistor Network (7 fxd flm resistor) 


28480 


1810-0020 


4 


1820-0054 


Integrated Circuit, TTL 


56289 


USN7400A 


8 


1820-0068 


Integrated Circuit, TTL 




UOIM ft I Urt 


2 


1820-0069 


Integrated Circuit, TTL 


56289 


USN7420A 


1 


1820-0071 


Integrated Circuit, TTL 


56289 


USN7440A 


2 


1820-0301 


Integrated Circuit, TTL 


01295 


SN747SN 


4 


1820-0956 


Integrated Circuit, CTL 


07263 


SL3459 


3 


1820-0974 


Integrated Circuit, CTL 


07263 


SL4817 


4 


1854-0215 


Transistor, Si, NPN 


04713 


SPS3611 


18 


1901-0040 


Diode, Si, 30 mA, 30 WV 


07263 


FDG1088 


9 


8159-0005 


Jumper Wire 


28480 


8159-0005 


7 


5060-8339 


Connector Kit, 48-pin 


28480 


5060-8317 


1 


12597-6001 


8-Bit Duplex Register 


28480 


12597-6001 


1 


12597-9002 


Operating and Service Manual 


28480 


12597-9002 


1 



Table 6-2. Code List of Manufacturers 



The following code numbers are from the Federal Supply Code for Manufacturers 
Cataloging Handbooks H4-1 and H4-2, and their latest supplements. 


Code 

No. Manufacturer Address 




Code 

No. Manufacturer Address 


01295 Texas Instruments, Inc., Transistor 

Products Div Dallas, Texas 

04713 Motorola Inc., Semiconductor 

Prod. Div Phoenix, Arizona 

07263 Fairchild Camera & Inst. Corp., 

Semiconductor Div Mountain View, Cal. 




13511 Amphenol Corp. Connector 

Div Los Gatos, Cal. 

28480 Hewlett-Packard Co Palo Alto, Cal. 

56289 Sprague Electric Co North Adams, Mass. 
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Table 6-3. Reference Designations and Abbreviations 



REFERENCE DESIGNATIONS 


A 




assembly 


K 


= relay 


TB 


= terminal board 


B 




motor 


L 


= inductor 


TP 


= test point 


BT 




battery 


M 


= meter 


U 


= integrated circuit 


C 




capacitor 


MC 


= microcircuit 


V 


= vacuum tube, neon bulb. 


CR 




diode 


P 


= plug connector 




photocell, etc. 


OL 




delay line 


Q 


= transistor 


VR 


= voltage regulator 


DS 




indicator (lamp) 


R 


= resistor 


w 


= cable, jumper 


E 




misc hardware 


RT 


= thermistor 


X 


= socket 


F 




fuse 


S 


= switch 


Y 


= crystal 


FL 




filter 


T 


= transformer 


z 


= tuned cavity, network 


J 




receptacle connector 










ABBREVIATIONS 


A 


= 


amperes 


gnd 


= ground(ed) 


ph 


= Phillips head 


ac 


= 


alternating current 


gra 


= gray 


Pk 


- peak 


ad 


= 


anode 


grn 


= green 


p-p 


= peak-to-peak 


Al 


= 


aluminum 


H 




pt 


= point 


AR 


= 


as required 


= henries 


PIV 


= peak inverse voltage 


adj 


- 


adjust 


Hg 


= mercury 


PIMP 


~ positive-negative-positive 


Assy 


= 


assembly 


hr 


= hour(s) 


PWV 


~ peak working voltage 








Hz 


= hertz 


pore 


— porcelain 


B 


= 


base 


hdw 


= hardware 


posn 


= position(s) 


bp 


= 


bandpass 


hex 


= hexagon, hexagonal 


pozi 


- pozidrive 


bfo 


= 


beat frequency oscillator 


ID 


= inside diameter 


ph brz 


— phosphor bronze 


blk 


= 


black 


blu 




blue 


IF 


= intermediate frequency 


rf 


= radio frequency 


brn 


— 


brown 


in. 


= inch, inches 


rdh 


= round head 


brs 


= 


brass 


I/O 


= input/output 


rmo 


= rack mount only 


Btu 


= 


British thermal unit 


int 


= internal 


rms 


= root-mean-square 


bwc 
Be Cu 


= 


backward wave oscillator 
beryllium copper 


incl 
insul 


= include(s) 

= insulation, insulated 


RWV 
rect 


= reverse working voltage 
— rectifier 








impgrg 


= impregnated 


r/min 


— revolutions per minute 


C 


= 


collector 


incand 


= incandescent 




cw 


= 


clockwise 




= kilo (103), kilohm 


s 


- second 


ccw 


= 


counterclockwise 


k 


SB 


slow-blow 


cer 
cmo 


= 
= 


ceramic 

cabinet mount only 


lp 


= low pass 


Se 
Si 


selenium 
— silicon 


com 




common 


m 


= milli (10 3 ) 


scr 


— silicon-controlled rectifier 


crt 


= 


cathode-ray tube 


Ivl 


= mega (10 s ), megohm 


sil 


= silver 


CTL 




capacitor-transistor logic 


My 


= Mylar 

— manufacturer 


sst 


— stainless steel 


cath 


= 


cathode 


mf r 


stl 


= steel 


cd pi 




cadmium plate 


mom 


= momentary 


spcl 


= special 


Comp 




composition 


mtg 


= mounting 


spdt 


= single-pole, double-throw 


conn 




connector 


misc 


= miscellaneous 


spst 


= single-pole, single-throw 


compl 




complete 


met ox 


= metal oxide 


semicond 


= semiconductor 


dc 




direct current 


mintr 


- miniature 












Ta 


= tantalum 


dr 




drive 


n 


= nano (10 °) 


td 


= time delay 


DTL 




diode-transistor logic 


IIC 


= normally closed or no 


Ti 


= titanium 


depc 




deposited carbon 




connection 


tgi 


= toggle 


dpdt 




double-pole, double throw 


Ne 


= neon 


thd 


= thread 


dpst 




double-pole, single-throw 


no. 


= number or normally open 


tol 


= tolerance 






emitter 


np 


= nickel plated 


TTL 


= transistor-transistor logic 


E 




NPN 


= negative-positive-negative 


term 


= terminal 


ext 




external 


NPO 


= negative positive zero (zero 






encap 




encapsulated 




temperature coefficient) 


U (Al) 


= micro (10 6 ) 


elctlt 




electrolytic 


NSR 


= not separately replaceable 












NRFR 


= not recommended for field 


V 


= volt(s) 


F 




farads 




replacement 


var 


= variable 


FF 




flip-flop 




vio 


= violet 


flh 




flat head 


OD 


= outside diameter 


VDCW 


= direct current working volts 


flm 




film 


OBD 


= order by description 




fxd 




fixed 


orn 


= orange 


W 


= watts 


filh 




fillister head 


ovh 


= oval head 


WW 


= wirewound 






giga (109) 


oxd 


= oxide 


wht 


= white 


G 
Ge 






= pico (10 -12) 


WIV 


= working inverse voltage 




germanium 


P 




gi 




glass 


PC 


= printed circuit 


yel 


= yellow 
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ELECTRONIC 
SALES & SERVICE OFFICES 



UNITED STATES 



ALABAMA 

8290 Whitesburg Dr., S.E. 
P.O. Box 4207 
Hunstville 35802 
Teh (205) 881-4591 
TWX: 810-726-2204 

ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 244-1361 
TWX: 910-951-1330 

2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 889-4661 

CALIFORNIA 

1430 East Orangethorpe Ave. 
Fullerton 92531 
Tel: (714) 870 1000 
TWX: 910-592-1288 

3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (2131 877-1282 
TWX: 910-499-2170 

6515 Arizona Place 
Los Angeles 90045 
Tel: (213) 776-7500 
TWX: 910-328-6148 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415) 327-6500 
TWX: 910-373 1280 

2220 Watt Ave. 
Sacramento 95825 
Tel: (916) 482-1463 
TWX: 910-367-2092 

9606 Aero Drive 
P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 
TWX: 910-335-2000 

COLORADO 

5600 South Ulster Parkway 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 



CONNECTICUT 

12 Lunar Drive 
New Haven 06525 
Tel: (203) 389-6551 
TWX: 710-465-2029 

FLORIDA 

PO. Box 24210 
2806 W. Oakland Park Blvd. 
Ft Lauderdale 33307 
Tel: (305) 731-2020 
TWX: 510-955-4099 

P.O. Box 13910 
6177 Lake Ellenor Or. 
Orlando, 32809 
Tel: (3051 859-2900 
TWX: 810-850-0113 

GEORGIA 

P.O. Box 28234 

450 Interstate North 

Atlanta 30328 

Tel: (404) 436-6181 

TWX: 810-766-4890 

HAWAII 

2875 So. King Street 
Honolulu 96814 
Tel: (808» 955-4455 

ILLINOIS 

5500 Howard Street 
Skokie 60076 
Tel: (312) 677-0400 
TWX: 910-223-3613 

INDIANA 

3839 Meadows Drive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 

IOWA 

1902 Broadway 
Iowa City 52240 
Tel: (319) 338-9466 
Night: (319) 338-9467 

LOUISIANA 

P. 0. Box 840 

3239 Williams Boulevard 

Kenner 70062 

Tel: (504) 721-6201 

TWX: 810-955-5524 



MARYLAND 

6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-9157 

20010 Century Blvd. 
Germantown 20767 
Tel: (31) 428-0700 

P.O. Box 1648 
2 Choke Cherry Road 
ROCkVille 20850 
Tel: (301)948-6370 
TWX: 710-828 9684 

MASSACHUSETTS 

32 Hartwell Ave. 
Lexington 02173 
Teh (617) 861-8960 
TWX: 710-326-6904 

MICHIGAN 

23855 Research Drive 
Farmington 48024 
Tel: (313) 476-6400 
TWX: 810-242-2900 

MINNESOTA 

2459 University Avenue 
St. Paul 55114 
Tel: (612) 645-9461 
TWX: 910-563-3734 

MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 
148 Weldon Parkway 
Maryland Heights 63043 
Tel: (314) 567-1455 
TWX: 910-764-0830 

•NEVADA 
Las Vegas 

Tel: (702) 382-5777 

NEW JERSEY 

W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 



NEW MEXICO 

P.O. Box 8366 
Station C 

6501 Lomas Boulevard N.E. 
Albuquerque 87108 
Tel: (505) 265-3713 
TWX: 910-989-1665 

156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 

NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-441-8270 

1219 Campville Road 
EndiCOtt 13760 
Tel: (607) 754-0050 
TWX: 510-252-0890 

New York City 
Manhattan, Bronx 
Contact Paramus, NJ Office 
Tel: (201) 265-5000 
Brooklyn, Queens, Richmond 
Contact Woodbury, NY Office 
Tel: (516) 921-0300 

82 Washington Street 
Poughkeeosle 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 

39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 

5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 454-2486 
TWX: 710-541-0482 

1 Crossways Park West 
Woodbury 11797 

Tel.- (516) 921-0300 
TWX: 510-221-2168 

NORTH CAROLINA 

P.O. Box 5188 
1923 North Main Street 
High Point 27262 
Tel: (919) 885-8101 
TWX: 510-926-1516 



SOUTH CAROLINA 

6941-0 N. Trenholm Road 
Columbia 29260 
Tel: (803) 782-6493 

OHIO 

16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
Night: 243-7305 
TWX: 810-423-9431 

330 Progress Rd. 
Dayton 45449 
Tel: (513) 859-8202 
TWX: 810-459-1925 

6665 Busch Blvd. 
Columbus 43229 
Tel: (614) 846-1300 

OKLAHOMA 

P.O. Box 32008 
Oklahoma City 73132 
Tel: (405) 721-0200 
TWX: 910-830-6862 

OREGON 

17890 SW floones Ferry Road 
Tualatin 97062 

Tel: (503) 620-3350 
TWX: 910-467-8714 

PENNSYLVANIA 

ill Zeta Drive 
Pittsburgh 15238 
Tel: (412) 782-0400 
Night: 782-0401 
TWX: 710-795-3124 

1021 8th Avenue 

King of Prussia Industrial Park 

King of Prussia 19406 

Tel: (215) 265-7000 

TWX: 510-660-2670 

RHODE ISLAND 

873 Waterman Ave. 
East Providence 02914 
Tel: (401)434-5535 
TWX: 710-381-7573 

"TENNESSEE 
Memphis 

Tel: (901) 274-7472 



TEXAS 

P.O. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 
P.O. Box 27409 
6300 Westpark Drive 
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Houston 77027 
Tel: (713) 781-6000 
TWX: 910-881-2645 
231 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 

UTAH 

2890 South Main Street 

Salt Lake City 84115 

Teh (801) 487-0715 

TWX: 910-925-5681 

VIRGINIA 

P.O. Box 9854 

2914 Hungary Springs Road 

Richmond 23228 

Tel: (804) 285-3431 

TWX: 710-956-0157 

WASHINGTON 

Belletield Office Pk. 

1203 - 114th SE 

Bellevue 98004 

Tel: (206) 454-3971 

TWX: 910-443-2446 

•WEST VIRGINIA 

Charleston 

Tel: (304) 345-1640 

WISCONSIN 

9431 W. Beloit Road 

Suite 117 

Milwaukee 53227 

Tel: (414) 541-0550 

FOR U.S. AREAS NOT 
LISTED: 

Contact the regional office near- 
est you: Atlanta, Georgia . . . 
North Hollywood, California . . . 
Paramus, New Jersey . . . Skokie, 
Illinois. Their complete ad- 
dresses are listed above. 
'Service Only 



CANADA 

ALBERTA 

Hewlett-Packard (Canada) Ltd. 
11748 Kingsway Ave. 
Edmonton TSG 0X5 
Tel: (403) 452-3670 
TWX: 610-831-2431 

Hewlett-Packard (Canada) Ltd. 
915-42 Avenue S.E. 
Calgary T2G 121 

Tel: (403) 262-4279 



BRITISH COLUMBIA 

Hewlett-Packard (Canada) Ltd. 
837 E. Cordova Street 
Vancouver V6A 3R2 
Tel: (604) 254-0531 
TWX: 610-922-5059 



MANITOBA 

Hewlett-Packard ;Canadai Ltd. 

513 Century St. 

St. James 

Winnipeg R3H 0L8 

Tel: (204) 786-7581 

TWX: 610-671-3531 



NOVA SCOTIA 

Hewlett-Packard (Canada) Ltd. 
2745 Dutch Village Rd. 
Halifax B3L 4G7 
Tel: (902) 455-0511 
TWX: 610-271-4482 



ONTARIO 

Hewlett-Packard (Canada) Ltd. 
1785 Woodward Dr. 
Ottawa K2C 0P9 
Tel: (613) 225-6530 
TWX: 610-562-8968 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1L9 
Tel: (416) 678-9430 
TWX: 610-492-4246 



QUEBEC 

Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Pointe Claire H9R 1G7 
Teh (518) 561-6520 
TWX: 610-422-3022 
Telex: 05-821521 HPCL 
Hewlett-Packard (Canada) Ltd. 
2376 Galvani Street 
Ste-Foy GIN 4G4 
Tel: (418) 688-8710 

FOR CANADIAN AREAS NOT 
LISTED: 

Contact Hewlett-Packard (Can- 
ada) Ltd. in Mississauga 



CENTRAL AND 

ARGENTINA 

Hewlett-Packard Argentina 
S.A.C.e.1 

Lavalle 1171 - 3- 
Buenos Aires 

Tel: 35-0436, 35-0627, 35-0341 
Telex: 012-1009 
Cable: HEWPACK ARG 

BOLIVIA 

Stambuk & Mark (Bolivia) LTDA. 
Av. Mariscal, Santa Cruz 1342 
la Paz 

Tel: 40626, 53163, 52421 
Telex: 3560014 
Cable: BUKMAR 

BRAZIL 

Hewlett-Packard Do Brasil 

I.E.C. Ltda. 

Rua Frei Caneca 1119 

01307 Sao Paulo-SP 

Tel: 288-7111, 287-5858 

Telex: 309151/2/3 

Cable: HEWPACK Sao Paulo 

Hewlett-Packard Do Brasil 
I.E.C. Ltda. 

Praca Dom Fellciano, 78 
90000-Porto Alegre-RS 

Rio Grande do Sul (RS) Brasil 
Tel: 25-8470 

Cable: HEWPACK Porto Alegre 



SOUTH AMERIt 

Hewlett-Packard Do Brasil 

I.E.C. Ltda. 

Rua da Matriz, 29 

20000-Rio de Janeiro GB 

Tel: 266-2643 

Telex: 210079 HEWPACK 

Cable: HEWPACK Rio de Janeiro 

CHILE 

H6ctor Calcagni y Cia, Ltda. 
Casilla 16.475 
Santiago 
Tel: 423 96 

Cable: CALCAGNI Santiago 

COLOMBIA 

Instrumentaci6n 

Henrik A. Langebaek & Kier S.A. 

Carrera 7 No. 48-59 

Apartado Aereo 6287 

Bogota, 1 D.E. 

Tel: 45-78-06. 45-55-46 

Cable: AARIS Bogota 

Telex: 44400INSTCO 

COSTA RICA 

Lie. Alfredo Gallegos Gurdian 

Apartado 10159 

San Jose 

Tel: 21-86-13 

Cable: GALGUR San Jose 



ECUADOR 

Laboratories de Radio-lngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 
Quito 

Tel: 212-496; 219-185 
Cable: HORVATH Quito 

EL SALVADOR 

Electronic Associates 
Apartado Postal 1682 
Centro Comercial Gigante 
San Salvador, El Salvador C.A. 
Paseo Escalon 4649-4° Piso 
Tel- 23-44-60, 23-32-37 
Cable: ELECAS 

GUATEMALA 

IPESA 

Avenida La Reforma 3-48, 

Zona 9 

Guatemala 

Tel: 63627, 64736 

Telex: 4192 TELTRO GU 

MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Torres Adalid No. 21, 11" Piso 
Col. del Valle 
Mexico 12, D.F. 
Tel: 543-42-32 
Telex: 017-74-507 



NICARAGUA 

Roberto Teran G. 

Apartado Postal 689 

Edificlo Teran 

Managua 

Tel: 3451, 3452 

Cable: ROTERAN Managua 

PANAMA 

Electr6nico Balboa, S.A. 
P.O. Box 4929 

Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 
Panama City 

Tel: 230833 

Telex: 3481103, Curunda, 
Canal Zone 

Cable; ELECTRON Panama City 

PARAGUAY 

Z. J. Melamed S.R.L. 
Division: Aparatos y Equipos 

Medicos 
Division: Aparatos y Equipos 

Scientificos y de 

Investigacion 
P.O. Box 676 

Chile, 482, Edificio Victoria 
Asuncion 

Tel: 4-5069, 4-6272 
Cable: RAMEL 



PERU 

Compania Electro Medica S.A. 
Ave. Enrique Canaual 312 
San Isidro 
Casilla 1030 
Lima 

Tel: 22-3900 
Cable: ELMED Lima 

PUERTO RICO 

San Juan Electronics, Inc. 

P.O. Box 5167 

Ponce de Leon 154 

Pda. 3-PTA de Tierra 

San Juan 00906 

Tel: (809) 725-3342, 722-3342 

Cable: SATRONICS San Juan 

Telex: SAT RON 3450 332 



URUGUAY 

Pablo Ferrando S.A. 
Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 

Cable: RADIUM Montevideo 
VENEZUELA 

Hewlett-Packard de Venezuela 

C.A. 

Apartado 50933 
Edificio Segre 
Tercera Transversal 
Los Ruices Norte 
Caracas 107 
Tel: 35-00-11 
Telex: 21146 HEWPACK 
Cable: HEWPACK Caracas 

FOR AREAS NOT LISTED, 

CONTACT: 
Hewlett-Packard 

Inter-Americas 

3200 Hillview Ave. 

Palo Alto, California 94304 

Tel: (415) 493-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 
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EUROPE 

AUSTRIA 

Hewlett-Packard Ges.m.b.H 

Handelska 52/3 

P.O. Box 7 

A-1205 Vienna 

Tel: (0222) 33 66 06 to 09 

Cable: HEWPAK Vienna 

Telex: 75923 hewpak a 

BELGIUM 

Hewlett-Packard Benelux 

S.A./N.V. 

Avenue de Col-Vert, 1, 
(Groenkraaglaan) 
B-1170 Brussels 
Tel: (02) 72 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 paloben bru 

DENMARK 

Hewlett-Packard A/S 
Datavej 38 
OK-3460 Birkerod 

Tel; (01) 81 66 40 
Cables HEWPACK AS 
Telex: 166 40 hp as 

Hewlett-Packard A/S 
Torvet 9 

DK-8600 Sllkeborg 
Tel: (06) 82-71-66 
Telex: 166 40 hp as 
Cable: HEWPACK AS 

FINLAND 

Hewlett-Packard Oy 

Bulevardi 26 

P.O. Box 12185 

SF-00120 Helsinki 12 

Tel: (90) 13730 

Cable: HEWPACKOY Helsinki 

Telex: 12-15363 hel 

FRANCE 

Hewlett-Packard France 
Quartler de Courtaboeuf 
Boite Postals No. 6 
F-91401 Orsay 
Tel: (1) 907 78 25 
Cable: HEWPACK Orsay 
Telex: 60048 

Hewlett-Packard France 
Agenee Regional 
4 Quai des Etroits 
F-69321 Lyon Cedex l 
Tel: (78) 42 63 45 
Cable: HEWPACK Lyon 
Telex: 31617 



Hewlett-Packard France 
Zone Aeronautique 
Avenue Clement Ader 
F-31770 Colomiers 
Tel: (61) 86 81 55 
Telex: 51957 

Hewlett-Packard France 
Agence Regionale 
Boulevard Ferato-Gamarra 
Boite Postale No. 11 
F-13100 Luynes 
Tel: (47) 24 00 66 
Telex: 41770 

Hewlett-Packard France 
Agency Regionale 
63, Avenue de Rochester 
F-35000 Rennes 
Tel: (99) 36 33 21 
Telex: 74912 F 

Hewlett-Packard France 

Agence Regionale 

74, Allee de la Robertsau 

F-67000 Strasbourg 

Teh (88) 35 23 20/21 

Telex: 89141 

Cable: HEWPACK STRBG 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Bernerstrasse 117 
Postfach 560 140 
D-6000 Frankfurt 56 
Teh (0611) 50 04-1 
Cable-. HEWPACKSA Frankfurt 
Telex: 41 32 49 fra 
Hewlett-Packard GmbH 
Vertriebsbtiro Boblingen 
Herrenbergerstrasse 110 
D-7030 Boblingen, Wiirttemberg 
Tel: (07031) 66 72 87 
Cable: HEPAK Boblingen 
Telex; 72 65 739 bbn 

Hewlett-Packard GmbH 
VertriebsbO.ro DQsseldorf 
Vogelsanger Weg 38 
0-4000 Ousseldorf 
Tel: (0211) 63 80 31/38 
Telex: 85/86 533 hpdd d 



Hewlett-Packard GmbH 

VertriebsbOro Hamburg 

Wendenstr. 23 

D-2000 Hamburg 1 

Tel: (040) 24 13 93 

Cable: HEWPACKSA Hamburg 

Telex: 21 63 032 hphh d 

Hewlett-Packard GmbH 
Vertriebsbtiro Hannover 
Mellendorfer Strasse 3 
D-3000 Hannover-Kleefeid 

Tel: (0511) 55 06 26 

Hewlett-Packard GmbH 
Vertrlebsburo Nuremberg 
Hersbruckerstrasse 42 
D-8500 Nuremberg 
Tel: (0911) 57 10 66 
Telex: 623 860 

Hewlett-Packard GmbH 
Vertriebsbtiro Mtinchen 
Unterhachinger Strasse 28 
ISAR Center 
D-8012 Ottobrunn 
Tel: (089) 601 30 61/7 
Telex: 52 49 85 
Cable: HEWPACKSA Mikhen 

(West Berlin) 
Hewlett-Packard GmbH 
VertriebsbOro Berlin 
Wllmersdorfer Strasse 113/114 
D-1000 Berlin W. 12 
Tel: (030) 3137046 
Telex: 16 34 05 hpbln d 

GREECE 

Kostas Karayannis 
18, Ermou Street 
GR-Athens 126 
Tel: 8080337, 8080359, 
8080429, 8018693 
Cable: RAKAR Athens 
Telex: 21 59 62 rkar gr 

Hewlett-Packard S.A. 
Mediterranean & Middle East 
Operations 

35 Kolokotroni Street 
Platia Kefallarion 
Gr-Kifissia-Athens 
Teh 8080337, 8080358, 
8080429, 8018693 

IRELAND 

Hewlett-Packard Ltd. 
224 Bath Road 
GB-Slough, SLi 4 DS, Bucks 
Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 848413 



Hewlett-Packard Ltd. 
The Graftons 
Stamford New Road 
Altrincham, Cheshire 

Tel: (061) 928-9021 
Telex: 668068 

ITALY 

Hewlett-Packard Itallana S.p.A. 
Via Amerigo Vespucci 2 
1-20124 Milan 
Tel: (2) 6251 (10 lines) 
Cable: HEWPACK IT Milan 
Telex: 32046 

Hewlett-Packard Itatlana S.p.A. 
Vicolo Pastori, 3 
1-35100 Padova 
Tel: (49) 66 40 62 
Telex: 32046 via Milan 

Hewlett-Packard Itallana SPA 
Via Medaglie d'Oro, 2 
1-56100 Pisa 
Tel: (050) 500022 

Hewlett-Packard Itallana S.p.A. 
Via Colli, 24 
1-10129 Turin 
Tel: (11) 53 82 64 
Telex: 32046 via Milan 

LUXEMBURG 

Hewlett-Packard Benelux 

S.A./N.V. 

Avenue de Col-Vert, 1, 
(Groenkraaglaan) 
B-1170 Brussels 
Tel: (03/02) 72 22 40 
Cable: PALOBEN Brussels 
Telex: 23 494 

NETHERLANDS 

Hewlett-Packard Benelux/N.V. 
Weerdestein 117 
P.O. Box 7825 
NL-Amsterdam, 1011 
Tel: 5411522 

Cable: PALOBEN Amsterdam 
Telex: 13 216 hepa nl 

NORWAY 

Hewlett-Packard Norge A/S 
Nesveien 13 
Box 149 
N-1344 Haslum 
Tel: (02) 53 83 60 
Telex: 16621 honas n 



PORTUGAL 

Telectra-Empresa Tecnica de 
Equipamentos Electrlcos S.a.r.l. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
P Lisbon 1 
Tel: (19) 68 60 72 
Cable: TELECTRA Lisbon 
Telex: 1598 

SPAIN 

Hewlett-Packard Espanola, S.A, 
Jerez No 8 
E-Madrld 16 
Tel: 458 26 00 
Telex: 23515 hpe 

Hewlett-Packard Espanola, S.A. 
Milanesado 21-23 
E-Barcelona 17 

Tel: (3) 203 62 00 
Telex: 52603 hpbe e 

Hewlett-Packard Espanola S.A. 
Av Ramon y Cajal, l 
Edificio Sevtlla I, planta °9 
E-Seville 

SWEDEN 

Hewlett-Packard Sverlge AB 

Enlghetsvagen 1-3 

Fack 

S-161 20 Bromma 20 
Tel: (08) 730 0550 
Cable.- MEASUREMENTS 

Stockholm 
Telex: 10721 

Hewlett-Packard Sverlge AB 
Hagakersgatan 9C 
S-431 41 MBIndal 
Tel: (031) 27 68 00/01 
Telex: Via Bromma 

SWITZERLAND 

Hewlett Packard (Schweiz) AG 
Zurcherstrasse 20 
P.O. Box 64 

CH-8952 Schlieren Zurich 

Tel: (01} 98 18 21/24 
Cable: HPAG CH 
Telex: 53933 hpag ch 
Hewlett-Packard (Schweiz) AG 
9, Chemin Louis-Pic tet 
CH-1214 Vernier— Bene va 
Tel: (022) 41 4950 
Cable: HEWPACKSA Geneva 
Telex: 27 333 hpsa ch 



TURKEY 

Telekom Engineering Bureau 

Saglik Sok No. 15/1 

Ayaspasa-Beyoglu 

P.O. Box 437 Beyogiu 

TR Istanbul 

Tel: 49 40 40 

Cable: TELEMATION Istanbul 

UNITED KINGDOM 

Hewlett-Packard Ltd. 
224 Bath Road 
GB-Slough, SLI 4 DS, Bucks 
Tel: SlOUgh (0753) 33341 
Cable: HEWPIE Slough 
Telex: 848413 
Hewlett-Packard Ltd. 
"The Graftons" 
Stamford New Road 
GB-AltrlncMm, Cheshire 
Tel: (061) 928-9021 
Telex: 668068 

Hewlett-Packard, Ltd. 
c/o Makro 

South Service Wholesale Centre 
Amber Way 

Halesowen Industrial Estate 
GB-Wores. 

Tel: Birmingham 7860 

Hewlett-Packard Ltd's registered 
address for V.A.T. purposes 
only: 

70, Finsbury Pavement 
London, EC2A1SX 
Registered No: 690597 

SOCIALIST COUNTRIES 
PLEASE CONTACT: 

Hewlett-Packard Ges.m.b.H. 

Handelskal 52/3 

P.O. Box 7 

A-1205 Vienna 

Ph: (0222) 33 66 06 to 09 

Cable: HEWPACK Vienna 

Telex; 75923 hewpak a 

ALL OTHER EUROPEAN 
COUNTRIES CONTACT: 

Hewlett-Packard S.A. 
Rue du Bois-du-Lan 7 
P.O. Box 85 

CH-1217 Meyrin 2 Geneva 

Switzerland 
Tel: (022) 41 54 00 
Cable: HEWPACKSA Geneva 
Telex: 2 24 85 



AFRICA, ASIA, 

ANGOLA 

Telectra-Empresa Tecnica 
de Equipamentos Electricos 
SARL 

Rua de Barbosa, Rodrigues, 

42-1°, Dl° 
P.O. Box 6487 
Luanda 

Cable: TELECTRA Luanda 
AUSTRALIA 

Hewlett- Packard Australia 
Pty. Ltd., 

31-51 Joseph Street 
Victoria, 3130 
Tel: 89 6351 

Cable: HEWPARD Melbourne 
Telex: 31 024 

Hewlett-Packard Australia 

Pty. Ltd. 
31 Bridge Street 
Pymble, 

New South Wales, 2073 
Tel: 449 6566 
Telex: 21561 
Cable: HEWPARD Sydney 

Hewlett-Packard Australia 

Pty. Ltd. 
97 Churchill Road 
Prospect 5082 
South Australia 
Tel: 44 8151 
Cable: HEWPARD Adelaide 

Hewlett-Packard Australia 

Pty. Ltd. 
Casablanca Buildings 
196 Adelaide Terrace 
Perth, W.A. 6000 
Tel: 25-6800 
Cable: HEWPARD Perth 

Hewlett-Packard Australia 

Pty. Ltd. 
10 Woolley Street 
P.O. Box 191 
Dickson A.C.T. 2602 
Teh 49-8194 

Cable: HEWPARD Canberra ACT 

Hewlett-Packard Australia 
Pty. Ltd. 

2nd Floor, 49 Gregory Terrace 
Brisbane, Queensland, 4000 
Teh 29 1544 

CEYLON 

United Electrlcals Ltd. 
P.O. Box 681 
60, Park St. 
Colombo 2 

Teh 26696 

Cable: HOTPOINT Colombo 
CYPRUS 

Kypronlcs 

19 Gregorios & Xenopoufos Road 
P.O. Box 1152 
CY-Nlcosla 
Teh 45628/29 

Cable: KYPRDN1CS PANDEH1S 



AUSTRALIA 

ETHIOPIA 

African Salespower & Agency 

Private Ltd., Co. 
P. 0. Box 718 
58/59 Cunningham St. 
Addis Ababa 
Tel: 12285 

Cable: ASACO Addlsababa 
HONG KONG 

Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 
Connalight Centre 
39th Floor 

Connaught Road, Central 
Hong Kong 
Teh 240168, 232735 
Telex: HX4766 

Cable: SCHMIDTCO Hong Kong 
INDIA 

Blue Star Ltd. 
Kasturi Buildings 
Jamshedji Tata Rd. 
Bombay 400 020 
Tel: 29 50 21 
Telex: 3751 
Cable: BLUEFROST 

Blue Star Ltd. 
Sahas 

414/2 Vlr Savarkar Marg 

Prabhadevi 

Bombay 400 025 

Tel: 45 78 87 

Telex: 4093 

Cable: FROSTBLUE 

Blue Star Ltd. 
Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 3751 
Cable: BLUESTAR 
Blue Star Ltd. 
14/40 Civil Lines 
Kampur 208 001 
Teh 6 88 82 
Cable: BLUESTAR 
Blue Star, Ltd. 
7 Hare Street 
P.O. Box 506 
Calcutta 700 ooi 
Tel: 23-0131 
Telex: 655 
Cable: BLUESTAR 
Blue Star Ltd. 
Blue Star House, 
34 Ring Road 
Lajpat Nagar 
New Delhi no 024 
Teh 62 32 76 
Telex: 2463 
Cable: BLUESTAR 

Blue Star, Ltd. 
Blue Star House 
11/11A Magarath Road 
Bangalore 560 025 
Teh 55668 
Telex: 430 
Cable: BLUESTAR 



Blue Star, Ltd. 
1-1-117/1 
Sarojini Devi Road 
Secunderabad 500 003 
Tel: 7 63 91,7 73 93 
Cable: BLUEFROST 
Telex: 459 
Blue Star, Ltd. 
23/24 Second Line Beach 
Madras 600 001 
Tel: 23954 
Telex: 379 
Cable: BLUESTAR 
Blue Star, Ltd. 
Nathraj Mansions 
2nd Floor Bistupur 
Jamshedpur 831 001 
Tel: 38 04 
Cable: BLUESTAR 
Telex: 240 

INDONESIA 

Bah Bolon Trading Coy. N.V. 
Ojalah Merdeka 29 
Bandung 

Tel: 4915; 51560 
Cable: ILMU 
Telex: 08-809 

IRAN 

Muiti Corp International Ltd. 

Avenue Soraya 130 

P.O. Box 1212 

IR-Teheran 

Tel: 83 10 35-39 

Cable: MULTICORP Tehran 

Telex: 2893 MCI TN 

ISRAEL 

Electronics & Engineering 

Div. Of Motorola Israel Ltd. 
17 Amfnadav Street 
Tel-Aviv 

Tel: 36941 (3 lines) 
Cable: BASTEL Tel-Aviv 
Telex: 33569 

JAPAN 

Yokogawa- Hewlett-Packard Ltd. 
Ohashi Building 

1- 59-1 Yoyogi 
Shibuya-ku, Tokyo 
Tel: 03-370-2281/92 
Telex: 232-2024YHP 

Cable: YHPMARKET TOK 23-724 

Yokogawa-Hewlett-Packard Ltd. 
Nisei Ibaragi Bidg. 

2- 2-8 Kasuga 
Ibaregi-Shi 
Osaka 

Tel: (0726) 23-1641 

Telex: 5332-385 YHP OSAKA 

Yokogawa-Hewlett-Packard Ltd. 
Nakamo Building 
No. 24 Kamisasazima-cho 
Nakamura-ku, Nagoya City 
Tel: (052) 571-5171 

Yokogawa-Hewlett-Packard Ltd. 

Nitto Bldg. 

2-4-2 Shlnohara-Kita 

Kohoku-ku 

Yokohama 222 

Teh 045-432-1504 

Telex: 382-3204 YHP YOK 



Yokogawa-Hewlett-Packard Ltd. 

Chuo Bldg. 

Rm. 603 3, 

2-Chome 

IZUMI-CHO, 

MitO, 310 

Tel: 0292-25-7470 

KENYA 

Kenya Kinetics 

P.O. Box 18311 

Nairobi, Kenya 

Tel: 57726 

Cable: PROTON 

KOREA 

American Trading Company 

Korea, 
I. P.O. Box 1103 
Dae Kyung Bldg., 8th Floor 
107 Sejong-Ro, 
Chongro-Ku, Seoul 
Tel: (4 lines) 73-8924-7 
Cable: AMTRACO Seoul 

LEBANON 

Constantin E. Macridis 
P.O. Box 7213 
RL-Beirut 
Tel: 220846 

Cable: ELECTRONUCLEAR Beirut 

MALAYSIA 

MECOMB Malaysia Ltd. 
2 Lorong 13/6A 
Section 13 

Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 

MOZAMBIQUE 

A.N. Goncalves, Lta. 
162, Av. D. Luis 
P.O. Box 107 
Lourenco Marques 
Tel: 27091, 27114 
Telex: 6-203 Negon Mo 
Cable: NEGON 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 

94-96 Dixon Street 

P.O. Box 9443 

Courtenay Place, 

Wellington 

Tel: 59-559 

Telex: 3898 

Cable: HEWPACK Wellington 

Hewlett-Packard (N.Z.) Ltd. 
Pakuranga Professional Centre 
267 Pakuranga Highway 
Box 51092 
Pakuranga 
Tel: 569-651 

Cable: HEWPACK, Auckland 
NIGERIA 

The Electronics Instrumenta- 
tions Ltd. (TEIL) 
144 Agege Motor Rd„ Mushirt 
P.O. Box 6645 
Lagos 

Cable: THETEIL Lagos 



The Electronics Instrumenta- 
tions Ltd. (TEIL) 
16th Floor Cocoa House 
P.M.B. 5402 
Ibadan 
Tel: 22325 

Cable: THETEIL Ibadan 
PAKISTAN 

Mushko & Company, Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
Karachi 3 

Teh 511027, 512927 
Cable: COOPERATOR Karachi 

Mushko & Company, Ltd. 
38B, Satellite Town 
Rawalpindi 
Teh 41924 

Cable: FEMUS Rawalpindi 

PHILIPPINES 

Electromex, Inc. 

6th Floor, Amalgamated 

Development Corp. Bldg. 
Ayala Avenue, Makati, Rlzal 
C.C.P.O. Box 1028 
Makati, Rizal 
Teh 86-18-87, 87-76-77, 

87-86-88, 87-18-45, 88-91-71, 

83-81-12, 83-82-12 
Cable: ELEMEX Manila 

SINGAPORE 

Mechanical & Combustion 
Engineering Company Pte., 
Ltd. 

10/12. Jalan Kilang 
Red Hill Industrial Estate 
Singapore, 3 
Tel: 647151 (7 lines) 
Cable: MECOMB Singapore 

Hewlett-Packard Far East 
Area Office 
P.O. Box 87 
Alexandra Post Office 
Singapore 3 
Tel: 633022 

Cable: HEWPACK SINGAPORE 

SOUTH AFRICA 

Hewlett Packard South Africa 

(Pty.), Ltd. 
Hewlett-Packard House 
Daphne Street, Wendywood, 
Sandton, Transvaal 2001 
Tel: 407641 (five lines) 

Hewlett Packard South Africa 

(Pty.), Ltd. 
Breecastie House 
Bree Street 
Cape Town 
Teh 2-6941/2/3 
Cable: HEWPACK Cape Town 
Telex: 0006 CT 

Hewlett Packard South Africa 

(Pty.), Ltd. 
641 Ridge Road, Durban 
P.O. Box 99 
Overport, Natal 
Tel: 88-6102 
Telex: 567954 
Cable: HEWPACK 



TAIWAN 

Hewlett Packard Taiwan 
39 Chung Shiao West Road 
Sec. 1 

Overseas Insurance 
Corp. Bldg. 7th Floor 
Taipei 

Tel: 389160,1,2, 375121, 
Ext. 240-249 
Telex: TP824 HEWPACK 
Cable: HEWPACK Taipei 

THAILAND 

UNIMESA Co., Ltd. 
Chongkolnee Building 
56 Suriwongse Road 
Bangkok 

Tel: 37956, 31300, 31307, 
37540 

Cable: UNIMESA Bangkok 
UGANOA 

Uganda Tele-Electric Co., Ltd. 

P.O. Box 4449 

Kampala 

Tel: 57279 

Cable: COMCO Kampala 
VIETNAM 

Peninsular Trading Inc. 
P.O. Box H-3 
216 Hten-Vuong 
Saigon 

Tel: 20-805, 93398 

Cable: PENTRA, SAIGON 242 

ZAMBIA 

R. j. Tilbury (Zambia) Ltd, 

P.O. Box 2792 

Lusaka 

Zambia, Central Africa 
Teh 73793 

Cable: ARJAYTEE, Lusaka 

MEDITERRANEAN AND 
MIDDLE EAST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 

Hewlett-Packard S.A. 
Mediterranean and Middle 
East Operations 
35, Kolokotroni Street — 
Platia Kefallariou 
GR-Kifissia— -Athens 
Cable: HEWPACKSA Athens 
Telex: 21-6588 



OTHER AREAS NOT 
LISTED, CONTACT: 

Hewlett-Packard 
Export Trade Company 
3200 Hillview Ave. 
Palo Alto, California 94304 
Tel: (415) 493-1501 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 
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CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau 's calibration facility. 
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